Abstract: Gender mainstreaming is a key for achieving inclusive economic growth, poverty reduction and equitable development. A gender disaggregated analysis of changing livelihood activities is, therefore, crucial for devising gender-sensitive policies and programs. This paper presents a gender disaggregated analysis to assess trend and influencing factors of switching livelihood to higher returning activities at the intra-household level in three villages in rural areas of central Nepal. The result showed that both men and women have changed their livelihood activities from subsistence to cash-earning activities in the last decade. However, the livelihood activities of men have changed considerably compared to women. Men are primarily attracted to out-migration and non-farm wage-based jobs whereas women to market-oriented commercial farming and rural enterprises. Individual as well as location-specific characteristics influence behavior switching to higher returning activities irrespective of gender, while the ethnicity of a household influences only women. Building human and financial capital through education and training along with strengthening access to credit and increasing connectivity through rural road and market centers would be pivotal for encouraging rural men and women to change traditional subsistence activities to higher returning undertakings, leading to equitable livelihood improvement in rural Nepal.
Introduction
People's livelihoods are dynamic, involving switches among various strategies depending on time and place [1] . Rural livelihoods in developing countries have been undergoing rapid change in recent decades [2, 3] . Newer economic opportunities created by global drivers of change such as globalization, market integration, increasing access to physical facilities, migration, mobility and exposure to modern culture have provided an impetus for spearheading the change in previously adopted livelihood strategies [4] [5] [6] [7] [8] . Meanwhile, overexploitation of natural resources and the adverse impact of recent climate change have increased the vulnerability of rural livelihoods by limiting natural resource-based livelihood capital and options [9, 10] . Consequently, agriculture and natural resource-based rural livelihoods are being increasingly divorced and diversified [11] [12] [13] . Hence, livelihood transition due to changing endowments Given these changing scenarios, the livelihood activities of rural people in Nepal are also in transition [13, 48, 49] . Shrinking economic potential in agriculture due to limited arable land, low productivity and the adverse impact of climate change have forced people to find additional income sources [46, 47] . In addition to subsistence agriculture, seasonal and long-term migration to cities and abroad, self-employment in rural enterprises and tourism have become important sources of income in rural households [48, [50] [51] [52] . Likewise, many rural households living near markets and roads have intensified farming by growing market-oriented cash crops and keeping livestock [53] [54] [55] . The advent of newer livelihood activities has brought several positive changes in national-level socio-economic status in the recent decades in Nepal. The national statistics show that the contribution of agriculture in the national economy has been a decreasing trend (from 47.7% of GDP in 1990/91 to 37.1% in 2010/11 and 28.8% in 2016/17) [36, 56] . Similarly, the share of remittances in GDP has increased from 13.8% in 2006/07 to 29.6 in 2015/16 [36] . Furthermore, the proportion of households operating non-farm enterprises has increased from 24 to 35% between 1995/96 and 2010/11 [57] . Nepal has achieved a significant decreasing trend in aggregate poverty in recent decades (42% in 1996 and 21.6% in 2015) [37, 57] . In addition, there have been improvements in social indicators such as education, health and nutrition, sanitation, drinking water and gender and social inequality [37, 57] . Moreover, there has been a gradual shift in the traditionally shaped social relations, traditional gender roles, and power relations, decision-making and household structures in rural Nepal [52, 58] .
Despite these changes in income strategies, considerable differences exist in the selection of a particular livelihood activity between men and women. Existing studies related to poverty and livelihood in Nepal have revealed that Nepalese women are poorer and more vulnerable to the adverse impact of climatic and other shocks due to their limited adaptive capacity and lower income compared to men [9, 22, 58] . Moreover, women are facing increased food deficiency due to the increasing feminization of agriculture triggered by male out-migration and their increasing role in low-return subsistence agriculture [59] . Therefore, improving women's involvement in productive and income-generating activities is important for their economic empowerment and fostering equitable economic development in Nepal. However, there is dearth of studies evaluating the difference in income-generating activities adopted by men and women, patterns and determinants of change which are very important for formulating gender inclusive economic growth and poverty reduction plans in Nepal. In this context, this study aims to analyze the pattern and determinants of changing livelihood activities in the agricultural setting in the central landscape of Nepal through a gender-disaggregated analysis. Specifically, this study aims to: (1) conduct a gender-disaggregated analysis of changing livelihood activities for men and women in the last decade; (2) to assess the patterns of changing livelihood activities for men and women; and (3) to identify the influencing factors for switching to higher-returning activities by men and women. Unlike previous studies, the findings of the study contribute to literature with gender-disaggregated analysis of changing livelihood activities and determinants at the individual level. In addition, incorporating a perspective on how livelihood activities have changed and been adapted differentially by men and women in the changing context can aid policy makers in designing and evaluating poverty reduction and gender-sensitive livelihood-enhancement programs.
Materials and Methods

Conceptual Framework
This study used DFID's (Department For International Development) Sustainable Livelihood Framework (SLF) to assess the change in the livelihood activities by males and females in rural households in central Nepal. A livelihood comprises the assets, the activities and the capabilities that together determine the living gained by the individual or households including food, income and assets. Livelihood is sustainable when people can cope with and recover from stress and shocks and maintain or enhance their capabilities and assets without undermining the natural resource base [60] . The sustainable livelihood approach by employing the SLF has become a dominant tool among researchers and development practitioners in poverty reduction and livelihood improvement particularly in the rural areas of developing countries. SLFs directly link the assets as an input to pursue a range of income-generating activities for survival and for improving wellbeing. The input resources in terms of livelihood assets are dynamic in nature and their access is mediated by the social institution and power relations, including gender [1] . Most of the existing literature on poverty and livelihood treated the household as a unit of analysis and combined various economic activities into a particular livelihood strategy at the household level [61, 62] . However, in practice, everyone in the households may have different bargaining power in accessing and controlling different types of assets and may have pursued different activities to make their living [29, 63, 64] . Such intra-household inequalities in economic control, interest, and opportunities which often have gender as a basis, are not given enough attention. We selected DFID's SLF framework among others, because it has included gender and power relations as one aspect of the transforming process and highlighted the need to give particular attention to disaggregated analysis based on gender and different social groups [62, 65] .
Study Area
This study was carried out in three Village Development Committees (VDCs) namely Bachhauli, Ghyalchok, and Ghanapokhra from Chitwan, Gorkha, and Lamjung districts in the central landscape of Nepal ( Figure 1 ). The study villages are located at different elevation ranges from Bachhauli (below 200 meters above sea level, masl) to Ghyalchok (350-1400 masl) and Ghanpokhara (1500-2700 masl). The three villages represent three agro-ecological regions of Nepal (inner-terai, mid-hill, and high-hill) [48, 66] . Smallholder subsistence farming characterized by mixed crop-livestock production systems, salaried jobs, out-migration to cities and abroad, and wage labour are the major and common income activities in the area [48, 67] . researchers and development practitioners in poverty reduction and livelihood improvement particularly in the rural areas of developing countries. SLFs directly link the assets as an input to pursue a range of income-generating activities for survival and for improving wellbeing. The input resources in terms of livelihood assets are dynamic in nature and their access is mediated by the social institution and power relations, including gender [1] . Most of the existing literature on poverty and livelihood treated the household as a unit of analysis and combined various economic activities into a particular livelihood strategy at the household level [61, 62] . However, in practice, everyone in the households may have different bargaining power in accessing and controlling different types of assets and may have pursued different activities to make their living [29, 63, 64] . Such intra-household inequalities in economic control, interest, and opportunities which often have gender as a basis, are not given enough attention. We selected DFID's SLF framework among others, because it has included gender and power relations as one aspect of the transforming process and highlighted the need to give particular attention to disaggregated analysis based on gender and different social groups [62, 65] .
This study was carried out in three Village Development Committees (VDCs) namely Bachhauli, Ghyalchok, and Ghanapokhra from Chitwan, Gorkha, and Lamjung districts in the central landscape of Nepal ( Figure 1 ). The study villages are located at different elevation ranges from Bachhauli (below 200 meters above sea level, masl) to Ghyalchok (350-1400 masl) and Ghanpokhara (1500-2700 masl). The three villages represent three agro-ecological regions of Nepal (inner-terai, mid-hill, and highhill) [48, 66] . Smallholder subsistence farming characterized by mixed crop-livestock production systems, salaried jobs, out-migration to cities and abroad, and wage labour are the major and common income activities in the area [48, 67] . Along with socio-economic and cultural transformation, progress on infrastructure such as rural road and electricity, communication and information technologies, education and health facilities in recent decades, particularly after the peace agreement ending 10 years of armed conflict in 2006 [42] , in the selected villages means they are also experiencing a huge contextual change providing newer opportunities and constraints to households and individual livelihoods. Consequently, villagers are increasingly involved in newer economic activities such as market-oriented food and cash-crop farming, livestock production, non-farm business/enterprises and tourism-related activities [48] . The evolving socio-cultural and economic context has been increasing women's roles and responsibilities in the household economy and construction of livelihoods. Despite this, various patriarchal institutions and norms still exist, maintaining a subordinated position of women within and outside households that undermines their capital and capabilities where the degree of subordination varies by caste/ethnicity and religion (38) (39) (40) (41) . The three sites are also rich in ethnic composition including Brahmin, Chhetri, Dalit, Gurung, Newar, Tharu, Magar, Lama, Tamang, Ghale etc. representing the livelihood transition of men and women in multiple ethnic groups.
Data and Sampling
We used data generated through a questionnaire survey followed by a series of formal and informal interviews and group discussions conducted in the study villages from November to December 2015. Prior to the household survey, several informal key informant interviews, three focus group discussions (FGDs) (one in each VDC), and 12 key informant surveys (four in each VDC) were conducted to better understand the contextual and livelihood activity changes in the past decade. Each FGD contained 15-20 participants comprising old farmers, local leaders, government officers, and development workers as representatives, while key informants included local shopkeepers, local teachers, and government officers. Both men and women (about 50% of each) were included as key informants and representative of FGD. Finally, the questionnaire survey was administered following multi-stage random sampling with a pretested set of questionnaires. Out of nine wards, four wards in Bachhauli and Ghanpokhara and five wards in Ghyalchok were purposively selected so that livelihood variation in the selected VDCs is captured by the study. A total of 453 households (about 10% of the total households in three VDCs) comprising 217 households from Bachhauli, 133 from Ghyalchok, and 103 from Ghanapokhra were randomly selected for the household survey. The survey collected information regarding the changes in the livelihood strategies by members of the household along with individual characteristics including age, sex, occupation, relation to household head, marital status, education, skills development training, membership in the organization, out-migration. Moreover, household characteristics including family type, religion, ethnic affiliation and distance to road and local market center were also collected through the household survey.
Data Analysis
Assessing Current Livelihood Activities by Gender
More than 25 types of livelihood activities were recorded from the survey. For the simplicity of the analysis, these livelihood activities were categorized into nine broad categories. They included farming (includes food crop production, cash crop production and livestock production); business/enterprises (includes trading, self-employed income-generating activities, livestock enterprises, artisanship); foreign job; salaried job (includes civil service, job in private or public organizations); wage labour non-agriculture; wage labour agriculture; student; dependent; and unemployed. A chi-square test was used to examine the differences in the selection of the main livelihood activities disaggregated by gender. Frequencies and percentages of the main livelihood activities involving men and women were derived separately from the presence and absence of data.
Assessing Changes in Livelihood Activities, Reasons and Pattern by Gender
For gender-disaggregated change in the livelihood activities, the frequencies and percentages of men and women involved in various livelihood activities in 2015 (current) were compared with their main livelihood activities 10 years previously. Out of 2532 individuals from 453 households covered by this survey, 1990 individuals having the age of more than 15 years were used to assess the change in livelihood activities. Out of the total individuals included in the analysis, 1003 (50.4%) were men and 987 (49.6%) were women. The categories of the nine broad livelihood activities classified above were used for assessing the changes.
Ideally, studying livelihood strategy repeated in a different point in time over several years assesses the changes in livelihood strategies more effectively. Given that the data used in this study were from cross-sectional surveys, a recall-based questionnaire was used to assess the changes in livelihood activities. Longer reference times in the recall-based survey, particularly in the survey related to income and expenditure, are subject to errors due to the memory failure of respondents [68] . However, the purpose of this study is to explore the trend of change in livelihood activities rather than changes in real income and expenditure. Hence, following Kristjanson's study [69] , we considered a 10-year reference time for recalling the information. Moreover, the reference year (i.e., 2006) is memorable in the history of Nepal because it was the end of a decade-long Maoist insurgency and the beginning of the New Republic of Nepal. It is the most effective point of time for recalling the livelihood activities for them. The questionnaires included questions like: did any member of your family change income activities from 10 years ago? If yes, who changed? From which activity to which? Why did they change? Furthermore, qualitative information from FGDs and key informants' surveys provided complementary information to assess the changes in livelihood activities.
Exploring the Influencing Factors to Change to Higher-Returning Strategies
To explore the factors influencing the change to higher-returning activities, binary logistic regressions were used separately for men and women. Following the findings of Paudel Khatiwada [48] conducted in the same area, this study included two livelihood activities i.e., business/rural enterprises and commercial farming as higher-returning activities, while out-migration, wage-based and subsistence farming were lower-returning activities. The dependent variable was binary [1, 0] which was defined as "1" if an individual has shifted from any of the three aforementioned lower-returning activities to any of the higher-returning activities in the past 10 years, and "0" otherwise.
Altogether, 15 explanatory variables were used in the binary logistic regression model. The definitions and expected influence of these variables on shifting to higher-returning activities are presented in Table 1 . The variables included household, individual and geographic/location characteristics, particularly from human and social capital. A household's characteristics included sex of household head, family type, ethnicity and religion, while individual characteristics included age, education, relationship to household head, marital status, skill and training, membership in formal or informal group/organization, access to credit and migration/mobility. Similarly, variables including agroecology, distance from home to the nearest market, and distance from home to the nearest road were used as geographic/location characteristics. No collinearity (r < 0.70) among the explanatory variables was observed in regard to the men, while there was strong multicollinearity (r > 0.70) between marital status and relationship to household head for women, hence marital status was not included in the binary logistic regression for the analysis of women. 
Household characteristics
Household head sex Headed by male = 0; headed by female = 1 +/no effect for male [30, 48] Family type Nuclear family = 1; joint family = 2 + (for women in nuclear family) [ Low-land terai Village Development Committee (VDC) = 1; Mid-hill VDC = 2; and high-hill VDC = 3 +/− [48, 78] + refers to positive effect and − refers to negative effect.
Results and Discussion
Comparing Current Livelihood Activities by Gender
Gender disaggregated analysis of current livelihood activities in Table 2 indicated strong gender differences in the selection of the five livelihood activities out of nine in overall. A significantly higher proportion of men were involved in business and enterprise (χ 2 = 11.4; p = 0.001), salaried job (χ 2 = 53.1; p = 0.001), foreign job (χ 2 = 180.20; p = 0.001), and wage labour non-agriculture (χ 2 = 55.9; p = 0.001) compared to women. On the contrary, a significantly higher (χ 2 = 320.16; p = 0.001) percentage of women (about 49%) than men (about 16%) followed farming as the major livelihood activity. Almost similar percentages of men and women were found to be students indicating the somewhat equal access to education for both boys and girls. Similarly, the number of dependent men were significantly higher (χ 2 = 5.25; p = 0.05) than women overall. Likewise, a higher percentage of men (1.5%) were unemployed than women (0.6%). The disaggregated analysis of current livelihood activities by men and women in each study site also indicated a similar trend ( Table 2 ). The result showed that significantly higher proportions of men followed foreign job, salaried job and wage labour non-agriculture activities compared to women (Table 2) . Similarly, the proportions of men engaged in business/enterprise activities were significantly higher in Mid-hill and High-hill villages. However, there was a significantly higher number of dependent men in the High-hill site (Table 2 ). However, engagement of women in farming was significantly higher than men in all the three sites ( Table 2) .
The result has indicated that higher percentages of men are involved in cash-earning activities and women in farming. The result indicating women's domination in farming activities and men's supremacy in non-farm activities is certainly not new. Zakaria's study [30] in Ghana also concluded with significantly higher number of women engaged in farm-based livelihoods activities. The reasons behind this could be due to lower access to livelihood capital including less access to education and training (85) , limited access to productive assets such as financial capital [39, 85] , persistence of socio-cultural norms ascribing women to unpaid care work, and limited mobility due to burdened family responsibility [40] . With all these economic and social constraints, women tend to take responsibility for household deeds and farm-based livelihood activities.
Comparing Change in Livelihood Activities by Gender
There is a clear difference in the pattern of change in livelihood activities between men and women in the study sites. Out of total 1990 people above 15 years (1003 men and 987 women), 510 men and 146 women have changed their main income-generating activities within the past decade. However, a significantly higher percentage of men (50.9%) have changed their main income activity than women (14.8%) (χ 2 = 292.6; p = 0.001). The result indicated a noticeable increase in the percentage of men and women who engage in self-employed business/enterprises, commercial farming, foreign job, and non-farm salaried jobs and a sharp decrease in subsistence farming and wage laboring in agriculture, irrespective of the gender. Little difference was observed between the trend of agricultural laboring between men and women, where the percentage of men changing to agricultural laboring as the main livelihood activity has gone down but the percentage of women doing agricultural laboring has gone up slightly.
Among the men who have changed their livelihood strategies in last decade, the highest (41%) have followed foreign jobs as their major source of income at present, which was a main income source for 3.4% of them 10 years previously (Figure 2) . Similarly, the percentage of men who changed their income activities to non-farm salaried jobs was 23%, which was about 8% in the past. The percentage of men who are engaged in commercial farming has increased from about 5% to 15% during past decade and the percentage of men undertaking self-employed business and enterprise as a main income activity rose 3% to 14% during same period. However, involvement of the men in subsistence farming has decreased significantly from 28% to about 3% in the last 10 years (Figure 2a) . Among the women who have changed their income activities, the highest number of females (about 29%) have shifted to self-employed business/enterprise activities, which was the main income activity for a relatively low percentage (2.7%) of women 10 years previously (Figure 2b ). About 25% of the women have shifted their major income activity to commercial farming, which was only 4.8% before. Women's involvement in foreign jobs has also increased from 0.7% to 8.9% during this period. Although permitted by law, women's independent out-migration is yet not easily accepted in rural households. Hence, fewer women (8.9%) are engaged in a foreign job compared to men. Therefore, the majority of women who reported foreign job as their main income might have migrated with their husbands or other family members rather than as independent labour. There is a tremendous increase in the number of women involved in salaried jobs, which has risen from 2.7% to 24% within 10 years. The percentage of women practicing subsistence farming as a major livelihood activity has reduced sharply from 44.5% to 10.2% in the last decade (Figure 2b) .
Overall, as indicated by the result, people in the study villages, irrespective of gender, have been shifting their subsistence-oriented livelihood activities to cash-earning activities. This result corroborates with Bhandari's [13] study who also found that rural people in Nepal have been shifting their farming activities to non-farm diversification. Decreasing profit from subsistence farming, newer livelihood opportunities due to increasing access to infrastructure and technology, and education and skills development training in the rural areas could be some of the reasons for the diversion of rural people from subsistence farming. The results show a strong good indication regarding the improvement in the livelihood of women in society. For example, there is a steady increase in the percentage of women involved in salaried jobs during the last 10 years. This progress can be attributed to the increased level of women's education and various affirmative actions and positive discrimination in favour of women in the workforce and the adoption of gender-friendly environments in the workplace. Among the women who have changed their income activities, the highest number of females (about 29%) have shifted to self-employed business/enterprise activities, which was the main income activity for a relatively low percentage (2.7%) of women 10 years previously (Figure 2b ). About 25% of the women have shifted their major income activity to commercial farming, which was only 4.8% before. Women's involvement in foreign jobs has also increased from 0.7% to 8.9% during this period. Although permitted by law, women's independent out-migration is yet not easily accepted in rural households. Hence, fewer women (8.9%) are engaged in a foreign job compared to men. Therefore, the majority of women who reported foreign job as their main income might have migrated with their husbands or other family members rather than as independent labour. There is a tremendous increase in the number of women involved in salaried jobs, which has risen from 2.7% to 24% within 10 years. The percentage of women practicing subsistence farming as a major livelihood activity has reduced sharply from 44.5% to 10.2% in the last decade (Figure 2b) .
Overall, as indicated by the result, people in the study villages, irrespective of gender, have been shifting their subsistence-oriented livelihood activities to cash-earning activities. This result corroborates with Bhandari's [13] study who also found that rural people in Nepal have been shifting their farming activities to non-farm diversification. Decreasing profit from subsistence farming, newer livelihood opportunities due to increasing access to infrastructure and technology, and education and skills development training in the rural areas could be some of the reasons for the diversion of rural people from subsistence farming. The results show a strong good indication regarding the improvement in the livelihood of women in society. For example, there is a steady increase in the percentage of women involved in salaried jobs during the last 10 years. This progress can be attributed to the increased level of women's education and various affirmative actions and positive discrimination in favour of women in the workforce and the adoption of gender-friendly environments in the workplace. 
Patterns of Livelihood Activity Change by Gender
This study further assessed the patterns of changing income activities by economically active men and women (Table 3 ). The result showed that about 43% of the men who used to do business/enterprise have changed their major activity to foreign jobs followed by salaried jobs (21%) and commercial farming (21%). Out of the total men who used to do commercial farming 10 years before, 25% of them changed to business/enterprise and salaried jobs while equal percentages (about 
This study further assessed the patterns of changing income activities by economically active men and women (Table 3 ). The result showed that about 43% of the men who used to do business/enterprise have changed their major activity to foreign jobs followed by salaried jobs (21%) and commercial farming (21%). Out of the total men who used to do commercial farming 10 years before, 25% of them changed to business/enterprise and salaried jobs while equal percentages (about 21%) shifted into foreign jobs and subsistence farming. More than half (about 53%) of the men who used to engage in foreign jobs have shifted to self-employed business/enterprise activities while equally about 18% have switched into commercial farming and salaried jobs. Similarly, more than half (about 52%) of the men who used to have salaried jobs before shifted to foreign jobs. The highest proportion (about 36%) of the men whose major income activity was subsistence farming modified into commercial farming, while about 33% of men migrated to take foreign jobs. More than three fourths (77.8%) of the men who used to engage in wage labour in the non-agriculture sector shifted to foreign jobs. Out of total students (N = 203) in the past, about 41% have been involved in salaried jobs followed by 39% in foreign jobs. Likewise, about 69% of the unemployed men 10 years before had chosen foreign jobs as their main income source at present (Table 3 ).
In the case of females, the result indicated that 50% of the females who used to engage in self-employed business/enterprise 10 years before changed to salaried jobs followed by commercial farming (25%) and subsistence farming (25%). All the females who used to engage in commercial farming, foreign jobs, wage labour in the agriculture sector and wage labour in the non-agriculture sector a decade before shifted their activities into subsistence farming at present. Three fourths of the females who used to engage in salaried jobs before are involved in foreign jobs while about one-fourth of them are doing subsistence farming. More than half of the women (51%) whose major livelihood activity was subsistence farming 10 years before shifted to commercial farming while more than one third (about 37%) have shifted to self-employed business and enterprise activities. Out of total girl students (N = 57) in the past, almost half (about 47%) are involved in salaried jobs followed by 32% in business/enterprise and 16% in foreign jobs at present (Table 3) .
Furthermore, analysis of switching livelihood activities to higher-returning activities in Table 4 showed that out of 510 men and 146 women, 148 (29.1%) men and 79 (54.1%) women have changed their lower or no cash-returning activities for the sake of higher-returning ones. Among them, the majority (48%) of the men and (72%) of the women have changed subsistence farming to higher cash-earning activities. Similarly, about 21% of the young boys who used to be students have started higher cash-earning activities at present, while about 25% of girl students have.
As indicated by the results, non-farm-based income activities (particularly foreign jobs and non-farm wage activities including salaried jobs) have become the center of attraction for most of the men in the study villages. Regarding women, they are increasingly switching from subsistence to business/enterprise and commercial farming activities, particularly vegetable and livestock farming enterprises, along with self-employed income-generating activities. Although a higher percentage of women have switched to higher-returning activities, the actual numbers of women who have changed their livelihood activities is fewer than men. Out-migration has become the first choice of the majority of the younger men while women are increasingly forced to carry out family business/enterprises and market-oriented vegetable and livestock production. This result is consistent with Bushel's [86] findings in Nepal and Sati and Juyal's [87] finding in India which also concluded thats despite the constraints and entry barriers, women's involvement in rural enterprises and market-oriented farming has been increasing in recent years. The increasing economic participation of women, on the one hand, has been decreasing their dependencies on subsistence farming and increasing their economic empowerment. However, at the same time, it has increased women's drudgery and may have consequences for their health [88] . For instance, women's involvement in commercially-oriented vegetable production has made them more vulnerable to health hazards due to increasing workloads and the negative impacts of pesticides and insecticides. 
Reasons for Changing Income Activities by Gender
Based on the answers from respondents, 16 reasons were identified as the major reasons for changing livelihood activities by men and women. Among them, a total of 11 major reasons (including the need to increase income, low income from subsistence farming, no job available in the village, old age/pension, sickness/diseased, loss in previous activities, collapse of previous office/company, lack of household labour, migration and marriage) tend to force rural people to find alternative livelihood activities. A higher profit, increasing access to the market and vehicle-passable roads, easier access to credit, and increased academic qualification/skills/training were the factors which have encouraged rural people to change their livelihood activities. The gender-disaggregated reasons for changing livelihood activities are presented in Figure 3 . 
Based on the answers from respondents, 16 reasons were identified as the major reasons for changing livelihood activities by men and women. Among them, a total of 11 major reasons (including the need to increase income, low income from subsistence farming, no job available in the village, old age/pension, sickness/diseased, loss in previous activities, collapse of previous office/company, lack of household labour, migration and marriage) tend to force rural people to find alternative livelihood activities. A higher profit, increasing access to the market and vehicle-passable roads, easier access to credit, and increased academic qualification/skills/training were the factors which have encouraged rural people to change their livelihood activities. The gender-disaggregated reasons for changing livelihood activities are presented in Figure 3 . The results showed that among the total respondents of men (N = 510) and women (N = 146), the majority (more than 75% men and 85% women) have reported that they changed their previous activities in order to increase income. Similarly, about 50% men and 58% women stated low income from subsistence farming was one of the reasons for changing their activities. Increasing access to market was reported by about 25% men and 41% women, and increasing access to vehicle-passable roads by about 15% men and 22% of women as the factors encouraging the change in livelihood activities. Increased educational qualification/skills/training have caused about 23% of the men and 30% of women to change their livelihood activities. Easier access to credit was reported by 10% of male and 39% of female respondents as one of the reasons.
Various push and pull factors have been identified as the reasons for changing rural livelihood strategies [89] . The result of this study also demonstrated both the pull and push factors as reasons for changing livelihood activities by men and women. A majority of the respondents reported that the need to increase income, low income from subsistence farming, and lack of jobs in the village were major push factors for changing previously followed livelihood activities irrespective of gender. With some exceptions, people change their livelihood activities in order to pursue better livelihoods via increasing income [90] . Similarly, major pull factors were increasing access to markets and roads, easier credit, increasing educational qualification and access to skills and training for higher income. Strikingly, a higher percentage of women than men responded that they changed their previously followed livelihood activities due to easier access to credit. This could be due to the recently improving women-friendly financial policy of the government of Nepal creating easier environment for women and marginalized groups to get credit for establishing self-employed business and micro-enterprises without any mortgage. Moreover, it could be due to increasingly established co-operatives and women's saving groups that makes access to loans for women easier.
Influencing Factors for Livelihood Activity Change to Higher-Returning Activities
The relationship between the explanatory variables used in the binary logistic regression model and dependent variables (changed to higher-returning and changed to other) by gender is presented in Table 5 . The results showed that the household-level characteristics (including ethnicity, agroecological regions, home-market distance, and home-road distance) of the men between the two groups were significantly different between adopters and non-adopters of higher-returning income activities. The individual characteristics (including relationship to household (HH) head, education, skills/training, marital status, membership in group/organization, out-migration, access to loans, and age) were also significantly different among adopter and non-adopter groups (Table 5 ). In the case of women, the household-level characteristics (ethnicity, agroecological regions, home-market distance, and home-road distance) were significantly different between adopters and non-adopters. The individual characteristics (relationship to HH head, education, skills/training, marital status, membership in group/organization, out-migration, access to loans, and age) were also significantly different among adopters of higher-returning activities and non-adopters. 
Determinants of Changing Livelihood Activities to Higher Returning Activities
Many explanatory variables included in the model did not show a differential influence between men's and women's behavior to switch to higher-returning activities (Table 6 ). Except for a few of them, these variables tend to have a similar direction of influence in men's and women's changing behavior. Personal characteristics including age, education, status of skills and training, and access to loans significantly influenced the change of livelihood activities from lower-returning to higher-returning activities for both men and women, while marital status and membership in organizations significantly influenced men's behavior but did not influence women's behavior (Table 6 ). The age of an individual was found to be positively and significantly associated with the behavior of switching to higher-returning activities while the number of years of formal education was found to be negatively associated for both genders. The relation of age and education with an individual's choice to enter business/enterprise activities remain dubious in the available literature [70] [71] [72] [73] . This result is consistent with Simoes's [72] finding which also revealed a positive relationship between age and livelihood activity change to higher-returning activities. Confirming Johansson's [73] finding, the result of this study showed a negative association between education and income activities' shift to higher-returning activities for both men and women. This result could be due to the increasing out-migration of rural youth with higher education to cities and abroad, family farming and other business/enterprise activities have been shifting to the hands of less educated older people. Moreover, in general older individuals in Nepalese households have more access to and control over financial resources that may ease them to invest in market-oriented farm and non-farm business enterprises.
The result of this study showed that skills and training acquired by an individual significantly (p = 0.001) increase the likelihood of changing to higher-returning activities by men and women. This result supports Mohapatra's [91] finding in China who found a strong influence of skills and training of an individual in the adoption of higher-returning enterprises. Providing agricultural and other self-employment training to rural people produces better-qualified and more productive farmers/entrepreneurs with adaptation skills to changing markets [92] . During FGDs and key informant surveys, the participants reported that increasing access to agricultural and other income-generating training provided by various development programmes have stimulated men and women to enter commercially oriented high-value crop (vegetables, tea and coffee production) and livestock production (poultry, cow and goat farm, pig farm, beekeeping and fish farming) and other non-farm enterprises in the study villages. Access to loans as a proxy of financial capital, as shown by the result in Table 6 , had a significant positive (p = 0.001 for men and p = 0.01 for women) relation to changing livelihood activity to higher-returning activities irrespective of gender. The significant role of credit for the rural poor to enter commercially oriented farm and non-farm enterprises has been highlighted by several previous studies [78, 79, 93] . A positive relation between access to loans and the shift of previous activities to higher-returning activities in the result could be due to increasing access to micro-credit from banks and co-operatives, loans from self-help groups and women's groups supporting poor men and women to start up new businesses and enterprises in the study villages. In the FGDs, participants reported that their access to loans has increased in comparison to 10 years ago.
Men having membership in the formal or informal group or organizations were more likely to switch to higher-returning activities while this had no significant influence on women. This may be due to the ineffectiveness of women's groups to encourage the members to start entrepreneurship compared to men's groups. Smith [70] concluded that membership of group/organization increases the likelihood of entering business/enterprise activities; however, it was not a gender-disaggregated analysis. Similarly, out-migration had a negative relationship with changing to higher-returning activities in the case of men. It is reasonable for people who are living in the villages have been trying to supplement their income by diversifying their subsistence farming to market-oriented cash crop and livestock production and by establishing non-farm business in the potential areas. In the case of men, relationship to household head was also found to be a determinant for switching to higher-returning activities. Where the household head is a woman, her husband is less likely to switch to higher-returning activities. However, the position of a person in household was not a significant determinant in the case of women. This may be because when the husband is less likely to switch to higher-returning jobs, women tend to take the household head's role.
Distance to market-center and distance to the nearest vehicle-passable road from the house both influenced negatively and significantly switching behaviour to the higher-returning activities for both men and women. Paudel Khatiwada's [48] and Soltani's [94] studies also found the similar influences of distance to markets and vehicle-passable roads in choosing a higher-returning livelihood strategy. It could be because a nearer distance to road and market center decreases the production cost and increases the market opportunities for the produced goods. Participants in the FGDs and key informant interviews in the three VDCs also reported that in comparison to 10 years ago, there is greater involvement of men and women in market-oriented high-value crop (including vegetables, fruits, tea and coffee) and livestock (including poultry, cow and goat farm, fish farm, pig farm, bee-keeping) production along with non-farm business and self-employed enterprises (including small grocery shop, hotel, restaurants, and other self-employed repairing centers, tailoring, beauty shop).
Similar to the previous studies [48, 76, 78] , agro-ecology was found to be the important determinant (p = 0.001) for switching to higher-returning activities for both men and women. It is also found that an increase in elevation increases the likelihood of entering non-farm business/enterprises related strategies [48, 76] . The result in this study also demonstrated that both men and women in mid-hills and low-hills are less likely to switch to higher-returning activities than people in the high hills. This behavior was found to be similar for both genders. As reported by the participants in FGDs and key informant interviews, the involvement of local people in the production of market-oriented high-value cash crops (vegetables, tea and coffee) and livestock (goat and sheep farm, cow farm and poultry farm) has been increasing in recent years in the high hill VDC (Ghanpokhra in Lamjung district). Meantime, this VDC has been developing as a center of eco-tourism where local peoples are encouraged to start tourism-related business/enterprises. Moreover, among the out-migrants, younger men and women, some have established their own business in the cities. Given such recently emerging newer livelihood opportunities in the high hill VDC, the likelihood of change to non-farm activities is higher for both men and women in comparison to mid-hill and low-land terai. While low-land and mid-hill villages have more potential in agriculture and the majority of them involved in subsistence farming. In addition, these villages have better infrastructures development and have higher connectivity with the major cities. Hence, the possibility of becoming involved in salaried jobs and wage labor activities is higher reducing the potential for involvement in self-employed and business activities.
The result showed that ethnicity is significant determinant (p = 0.010) for switching to higher-returning activities for women, but it was not significant determinant for men. This result not only explains Paudel Khatiwada's [48] findings with a higher likelihood of Dalit, Janajati and Tharu ethnic group to switch to higher-returning activities but also highlights that women in these ethnic groups are more likely to change their livelihood to higher-returning activities. The possible reason behind this result could be social restrictions and taboos for women in the Janajati (including Newars, Gurung, Magar) and Tharu communities becoming more relaxed and they have more access to resources and benefits and decision-making power compared to Brahmin/Chhetri women. Therefore, women from those ethnic communities are more likely to have been involved in business/enterprise-related activities for a long time [86] . In addition, the ongoing social and political transformation and women's empowerment programs in the rural areas of Nepal have been improving the situation of Janajati and aboriginal women. Similar differences can be seen in case of marital status. In the case of men, there was a significant and positive relationship between 'being married' and likelihood of switching to higher-income activities, but this association was not significant for women. This may be because, in patriarchal norms, husbands are regarded as the breadwinner for the households, which compels young men to start earning a higher amount of money after getting married. The results in this study have shown that non-farm-based cash-earning activities including business, salaried jobs, foreign jobs and wage labour non-farm activities are dominated by men while farming activities by women in the study sites. This is an indication of gender difference in the choice of livelihood activities in rural households in Nepal. Tamang's study (59) and Gartaula's study (95) also highlighted an increasing feminization of agriculture due to the increasing outmigration of men in rural households in Nepal. This study reveals that both men and women have been changing their livelihood activities from subsistence to cash-earning activities in the last decade. However, the livelihood activities of men have changed greatly compared to women. Furthermore, the changing pattern reveals that men are primarily attracted to out-migration and non-farm wage-based jobs whereas women to market-oriented commercial farming and self-employed enterprises. Remarkably, the proportion of women switching to higher-returning activities is exceptionally higher compared to men though fewer women have changed their livelihood activities than their male counterparts. This is a positive indication that the passive role of rural women in the household economy is now changing, albeit at a slow pace. As shown by the results, farm enterprises such as commercial vegetable and livestock faming, and non-farm income-generating activities such as tailoring, embroidery, local tea shops and restaurants, beauty parlors etc. have attracted rural women in the recent decade. The improving profitability of these enterprises can encourage more rural women to become involved in them which can lead to inclusive economic growth. Likewise, increasing attraction of the men towards non-farm activities including foreign jobs, salaried jobs and wage labour showed a broader and diversified economic options for men compared to their female counterparts. However, the increasing involvement of men in non-farm activities particularly out-migration has negative consequences on the socio-cultural, environmental, food security and health and wellbeing factors of those left behind in rural Nepal [59, [95] [96] [97] . Hence, along with women the increasing interest of the men toward farm and non-farm rural enterprises is essential for the sustainable economic development of rural Nepal. This study shows that more women in the Janajati and Dalit ethnic groups have been shifting to higher-returning activities compare to Brahmin/Chhetri women. Providing similar opportunities for the women in every ethnicity may lead to the equitable economic empowerment of women in Nepal. Education, skills and trainings, access to credit, membership in organizations, access to roads and markets are recognized as the major influencing factors for switching livelihoods to higher-returning activities regardless of gender. However, strengthening human and financial capital along with increasing the connectivity of rural people to the global market irrespective of gender have become a recent policy challenge for attaining inclusive economic growth in rural Nepal.
Summary and Conclusions
This paper examined the status and trend of change in livelihood activities for rural men and women in Nepal and identified the determinants through gender-disaggregated analysis at the intra-household level. This study highlights an increasing feminization of agriculture in Nepal since the result showed a higher number of women continue to depend on farm-based livelihood activities compared to men. Although both men and women are switching their livelihood from subsistence farming to cash-earning activities, market-oriented commercial vegetable, livestock farming, and rural enterprises are becoming attractions for women. This study identified various push and pull factors for the change in livelihood activities of men and women. Finally, this study concluded individual, household and location-specific factors influence the switching of livelihood activities from low-returning to higher-returning activities differentially for men and women. Such a gender-disaggregated livelihood analysis is new and very timely for the changing socio-economic and political context of rural Nepal. This study enriches the literature with a gender-disaggregated study of changing livelihoods and provides empirical evidence on the status, trend and determinants of changing livelihoods among men and women in the central Nepal. The findings from the study are useful for deriving inclusive economic growth, poverty reduction and improving the economic conditions of women in central Nepal and in the other areas of Nepal with similar contexts.
• Targeted programmes to encourage rural men and women to enter higher-returning income activities should emphasize building human capital through education, agriculture and skill-based training along with strengthening access to credit. Development policy should provide rural credit to the targeted group including women and marginalized to motivate them to change their traditional subsistence-oriented activities to more profitable market-oriented activities. These efforts, however, should go together with investment in rural infrastructure, particularly agricultural roads and market centres to increase the connectivity of the rural poor to the global market. Although the level of impact may vary between men and women, these interventions would have positive impacts on livelihood of both groups.
• Self-employment and market-oriented farming such as commercial vegetable and livestock keeping are the major source of employment for rural women. Therefore, improving the profitability of these enterprises is important for improving the welfare of women and their families. Therefore, interventions for promoting improved production technologies and enhancing market and value chains of these commodities would be a greater solution for reducing rural poverty and livelihood improvements of women and their families.
•
Since a higher number of women are attracted to market-oriented commercial agriculture, they are also vulnerable to health hazards caused by insecticides and pesticides. To reduce the negative impacts of agro-chemicals on the health of women, a public extension system should implement programs to enhance knowledge and skills for safe and judicious use of agro-chemicals focusing on women farmers who have switched to commercial farming.
Lack of interest among men in self-employment and rural enterprise is a challenge for the rural development of Nepal. While the migrating men bring a valuable amount of remittances to rural areas, the government should create an environment for using the remittances for more productive work. Support and subsidies for large-scale farms, plantations or livestock can be effective for productive use of remittances.
This study has drawn its conclusion based on the purposively selected three sample sites along an elevation gradient of the central landscape of Nepal using cross-sectional survey data based on recall-based information. While considering the diverse livelihood scenarios of Nepal, a gender-disaggregated study on changing livelihood activities in the future allocating sample sites from the whole of Nepal would provide more valid and robust results. Moreover, if longitudinal data are available in the future, the study could explore the causal relationship between certain socioeconomic factors and livelihood activities by using use some panel techniques. 
